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ACRONYMS AND ABBREVIATIONS  

AASHTO American Association of State Highway and Transportation Officials 

ADT average daily traffic 

HCM Highway Capacity Manual, 6th Edition 

HCS7 Highway Capacity Software version 7 

ISD Intersection Sight Distance 

KYTC Kentucky Transportation Cabinet 

KRFDC Kentucky River Foothills Development Council, Inc. 

MWac megawatts (alternating current) 

O&M operations and maintenance 

Project Area The 485.7 acres of privately-owned land where the proposed Project is 
located 

Project Pine Grove Solar Project 

SSD Stopping Sight Distance 

vpd vehicles per day 

vph vehicles per hour 

 



Pine Grove Solar Project  Transportation Assessment 

 1  

1.0 EXECUTIVE SUMMARY 

Pine Grove Solar, LLC., a subsidiary of The AES Corporation (AES), proposes to construct and operate 

Pine Grove Solar (Project), a solar photovoltaic power generation facility which will consist of up to 50 

megawatt (MW) ground-mounted solar photovoltaic system, a substation and switchyard, and related 

interconnection and ancillary facilities located in Madison County, Kentucky. The proposed Project is 

located approximately 1.5 miles southeast of the unincorporated community of Bybee, Kentucky. 

Tetra Tech has prepared the following transportation assessment for the Project. The Project area is 

comprised of approximately 486 acres and currently supports agricultural land. Access to the site 

parcels is provided via several agricultural access ways on Pine Grove Road.  

A series of solar photovoltaic panels will be mounted on a racking system arranged in evenly spaced 

rows throughout the Project area. Power Conversion Stations (PCS) will be distributed throughout the 

Project area, comprised of one distribution transformer and a variable number of power inverters. 

This equipment will connect via underground electrical wiring with a Project substation and 

switchyard. The substation and switchyard will be located near the center of the Project area abutting 

an existing 161 kilovolt (kV) Kentucky Utilities transmission line. As part of the project, five driveways 

will be constructed on Pine Grove Road to provide temporary construction access and permanent 

operations and maintenance (O&M) access to the site from the public and private roadway network (a 

portion of Pine Grove Road is privately-owned). 

As part of this assessment, Tetra Tech developed vehicle trip generation estimates associated with the 

project’s anticipated peak construction workforce levels and reviewed them against existing traffic 

volumes and public transportation in the vicinity of the Project area. An evaluation of roadway 

capacity was conducted for KY 52, which is the primary roadway serving the site. The available sight 

distances at the five proposed site driveways were evaluated to ensure that minimum sight distance 

criteria as defined by American Association of State Highway and Transportation Officials (AASHTO)1  

is met.  

The project is anticipated to generate approximately 380 vehicle trips on a typical weekday day with 

114 vehicle trips occurring during the weekday morning (7AM to 9AM) and weekday evening (4PM to 

6PM) commuter peak hours. This equates to approximately two new vehicle trips per minute during 

peak commuting hours. These estimates conservatively assume that all construction workers would 

arrive within the same hour and depart within the same hour. There are multiple routes connecting 

the site to the regional roadway system which would reduce impacts to any single roadway segment 

or intersection.  

Peak construction activities are currently anticipated to occur for a period of approximately two to 

three months. The adjacent roadways are anticipated to have ample capacity to accommodate the 

temporary increase in daily and peak hour traffic during the peak construction activities and, by 

 
1 A Policy on Geometric Design of Highways and Streets, 7th Edition published by the American Association of State 

Highway and Transportation Officials (2018). 
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extension, the duration of construction. A review of available sight distance at the proposed site 

driveways indicate that adequate sight lines are anticipated to be provided.
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2.0 PROJECT DESCRIPTION 

The project calls for the construction of a proposed up to 50MWac solar photovoltaic power 

generation facility located on Pine Grove Road in Madison County, Kentucky. The Project area location 

in the context of the surrounding area roadways is shown in Figure 1.  

The project parcels lie on the north and south sides  of Pine Grove Road and currently support 

agricultural production. Access to the site is currently provided via several agricultural access ways on 

Pine Grove Road. As part of the project, five driveways will be constructed on Pine Grove Road to 

provide temporary construction access and permanent O&M access to the site from the public and 

private roadway network (a portion of Pine Grove Road is privately-owned). The existing structures 

on-site will be removed as part of this project. 

2.1 Existing Traffic Volumes 

Tetra Tech reviewed available Kentucky Transportation Cabinet (KYTC) traffic volume data2 to 

establish historical daily traffic volumes in the vicinity of the Project area. The primary roadway 

leading to the site is KY 52, which is a rural minor arterial maintained by the KYTC. The site is also 

served by local roadways Brassfield Road and Pine Grove Road, which are under County jurisdiction, 

with the exception of the eastern terminus of Pine Grove Road, which is  under private ownership.  

Based on the most recent publicly available data from the KYTC Traffic Reporting System, the 

estimated Average Daily Traffic (ADT) volume on the primary roadway serving the site (KY 52) was 

8,256 vehicles per day (vpd) in 2021. Traffic volume data for the County-owned roadways serving the 

site (Brassfield Road and Pine Grove Road) is not available.  Traffic volume data that was used to 

support this assessment is provided in Appendix A. 

2.2 Vehicle Trip Generation 

The Project will consist of three phases: construction, O&M, and decommissioning.  The highest 

volume of site-related trips will occur during the peak construction phase of the project. Therefore, 

the trip generation for the peak construction phase workforce levels were estimated for this 

assessment, along with an assessment of post-construction conditions. 

Construction. Vehicle trip generation estimates for the project were developed based on anticipated 

construction operations for the project. Construction of the proposed solar facility is expected to 

include grading, panel installation, inspections, and equipment deliveries. It is anticipated that, at 

peak operations, the site could experience construction workforce levels of up to 114 construction 

workers at one time. Peak construction activities are currently anticipated to occur for a period of 

approximately two to three months. Construction hours of operation will be 6 AM to 6 PM with 

construction workers arriving prior to 6 AM and departing after 6 PM. Since the peak hours of the 

adjacent street traffic are expected to occur sometime during the peak commuting periods of 7 AM to 

9 AM and 4 PM to 6 PM, it is expected that the majority of construction workers would arrive and 

 
2 Kentucky Transportation Cabinet Traffic Count Database, https://maps.kytc.ky.gov/trafficcounts/ (October 2022) 

https://maps.kytc.ky.gov/trafficcounts/
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depart the site outside of the typical weekday morning and weekday evening commuter peak hours of 

the adjacent street.  

However, to present a conservative assessment of potential traffic increases associated with the 

project, it is assumed that all construction workers would arrive during the weekday morning peak 

hour and depart during the weekday evening peak hour. The supporting trip generation calculations 

and assumptions for the proposed project’s peak construction workforce levels are provided in 

Appendix B. 

The Kentucky River Foothills Development Council, Inc. (KRFDC) operates public transit service in 

Madison County. KRFDC operates the Berea and Richmond transit lines (bus service) within Madison 

County from 8 am to 5 pm (Monday through Friday). KRFDC also operates the Madison County 

Connector bus line with limited service between 7 am and 4 pm (Monday through Friday). However, 

service is not provided in the vicinity of the Pine Grove Solar site. Public transportation information is 

provided in Appendix C. For the purposes of this assessment, it was assumed that no construction 

workers would use public transit to access the site. 

It is anticipated that some construction workers would arrive and depart the site together 

(carpooling). For purposes of this assessment, it was assumed that 10 percent of the construction 

workers will carpool to travel to/from the site with two workers per vehicle. Table 1 presents a 

summary of the trip generation estimates for the proposed project’s peak construction workforce 

activities. 

Table 1  Trip Generation Summary – Peak Construction Period 

 Project Trips 

Time Period/ 

Direction 

Workforce 

Trips1 

Non-Heavy  

Vehicle Deliveries2 

Heavy 

Vehicles3 Total 

Weekday AM Peak 

Hour 

    

Enter 108 1 2 111 

Exit 0 1 2 3 

Total 108 2 4 114 

Weekday PM Peak 

Hour 

    

Enter 0 1 2 3 

Exit 108 1 2 111 

Total 108 2 4 114 

Weekday Daily     

Enter 165 5 20 190 

Exit 165 5 20 190 

Total 330 10 40 380 

1) Assumed 114 construction workers per day. Conservatively assumed trips overlap with adjacent street peaks.  
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2) Assumed 5 deliveries per day with 40 percent of trips occurring during peak hours. 

3) Assumed 20 deliveries per day spread evenly throughout day. 

As shown in Table 1, the peak construction activity for the proposed solar facility is expected to 

generate 380 new vehicle trips (190 entering and 190 exiting) on a typical weekday, with 

approximately 114 new vehicle trips (111 entering and 3 exiting) during the weekday morning peak 

hour and 114 new vehicle trips (3 entering and 111 exiting) during the weekday evening peak hour. As 

discussed in more detail in the following section, the adjacent roadways are anticipated to have 

ample capacity to accommodate the temporary increase in daily and peak hour traffic with the project 

estimated to generate approximately two additional trips per minute during peak hours. Additionally, 

there are multiple routes connecting the site to the regional roadway system thereby reducing 

impacts to any single roadway segment or intersection. 

Post-Construction Conditions. Routine post-construction O&M activities at the site are not 

anticipated to result in a measurable increase in vehicle traffic. The number of maintenance workers 

traveling to the site is anticipated to be low and impacts to local traffic are not expected:  the 

proposed solar facility will be unmanned during routine O&M and would only be inspected 

periodically. Therefore, the site is not expected to result in a noticeable increase to existing traffic 

under typical O&M conditions. Impacts resulting from decommissioning of the project are expected to 

be similar to or less than those experienced during construction. 
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3.0 Roadway Capacity 

Tetra Tech conducted a capacity analysis of the primary roadway serving the site (KY 52). The analysis 

was conducted using Highway Capacity Software (HCS7) which uses Highway Capacity Manual (HCM) 

6th Edition methodology for two lane highways. The analysis  provides a level of service (LOS) 

designation based on the calculated follower density (followers/mile/lane) for the roadway segment 

analyzed. LOS results are given in letter grade designations from LOS A through LOS F. An LOS of D or 

better is typically considered acceptable. LOS E and LOS F indicate that a roadway segment may 

experience significant delays and congestion. 

Based on KYTC traffic volume data, KY 52 experiences weekday peak hour flows of approximately 435 

vehicles per hour (vph) in the dominant travel direction. Traffic volumes on KY 52 in the vicinity of 

Brassfield Road have generally experienced negligible growth over the past 10 years. Therefore, it was 

assumed that KY 52 would experience negligible growth from existing conditions through the Project’s 

construction period.  

KY 52 is a three-lane roadway through its intersection with Brassfield Road (two lanes in the 

northwestbound travel direction and one lane in the southeastbound travel direction). However, the 

roadway cross-section tapers down to two lanes (one lane in each direction) just north of the 

intersection. As a conservative measure, the capacity analysis was conducted assuming a two-lane 

configuration rather than a three-lane configuration for KY 52.  

Additionally, while the Project area can be accessed by multiple roadways, to provide a conservative 

analysis, it was assumed that all construction-related traffic would use the same section of KY 52. Only 

the peak construction period was analyzed as it is the project phase that is anticipated to have the 

highest trip generation activity. However, the peak construction phase is only anticipated to occur 

over a two to three month period, with the remaining construction activity anticipated to experience 

fewer vehicle trips. 

The HCS two-lane highway analysis results show that KY 52 is expected to operate with minimal delay 

at LOS C operations during the critical weekday peak hours. This indicates that KY 52 has ample 

capacity to support the peak construction activity associated with the proposed Pine Grove Solar 

project (typically, LOS D or better operations are considered acceptable).  The HCS analysis 

worksheets are provided in Appendix D. Brassfield Road and Pine Grove Road are secondary local 

roadways and assumed to experience traffic volumes well below those observed on KY 52. Therefore, 

it is anticipated that these roadways will also have ample capacity to support the project. 
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4.0 Sight Distance Evaluation 

Tetra Tech reviewed the available sight distance at the proposed site driveways on Pine Grove Road to 

ensure that safe and efficient access would be provided to the Project area. The available sight distance 

was determined in the field based on procedures outlined in A Policy on Geometric Design of Highways 

and Streets, published by the American Association of State Highway and Transportation Officials 

(AASHTO). Tetra Tech then compared the available sight distance at each proposed driveway to the 

minimum required Stopping Sight Distance (SSD) and minimum-recommended (desirable) 

Intersection Sight Distances (ISD) for the anticipated travel speeds for vehicles traveling past the site.  

There is no posted speed limit on Pine Grove Road. A design speed of 55 miles per hour (mph) was used 

for analysis purposes. The AASHTO minimum required SSD and recommended (desirable) ISD for 55 

mph are 495 feet and 610 feet, respectively. Based on a review of the survey data provided to Tetra Tech, 

the available sight distances exceed the AASHTO SSD and ISD criteria assuming the sight triangles will 

be kept clear of obstructions (e.g., vegetation, fencing, signage, on-site grading, structures, etc.). This 

indicates that motorists traveling at the design speed of 55 mph on Pine Grove Road would have 

sufficient view of the proposed driveways to either stop or adjust their speed, as appropriate, to react 

to turning movements to and from the proposed development and avoid potential collisions. This 

would also provide motorists waiting to exit the driveways with sufficient view of the intersecting 

roadway to decide when they can safely enter onto Pine Grove Road. The sight distance calculations 

are provided in Appendix E.
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5.0 CONCLUSIONS 

The peak construction workforce levels for the proposed up to 50MW solar photovoltaic power 

generation facility are expected to generate approximately 114 trips during the weekday morning 

peak hour and 114 trips during the weekday evening peak hour during peak construction workforce 

activity. This equates to approximately two new vehicle trips per minute during peak hours. Peak 

construction activities are currently anticipated to occur for a period of approximately two to three 

months. The remainder of the construction period is anticipated to generate fewer vehicle trips. These 

trip generation estimates are conservative as the majority of peak hour trips are likely to occur outside 

of the typical weekday commuter peak hours of the adjacent street traffic. Additionally, there are 

multiple routes connecting the site to the regional roadway system thereby reducing impacts to any 

single roadway segment or intersection.  

As part of the project, five driveways will be constructed on Pine Grove Road to provide temporary 

construction access and permanent O&M access to the site from the public and private roadway 

network. A review of available sight distance at the proposed site driveways indicate that adequate 

sight lines are anticipated to be provided. The adjacent roadways are anticipated to have ample 

capacity to accommodate the temporary increase in daily and peak hour traffic. The Project will 

generate even less traffic post construction with only occasional routine inspection and maintenance 

of the solar panels and supporting equipment.  

 


